Objectives: This study examined whether food insecurity was different for children in cohabiting or repartnered families compared to those in single mother or married (biological) parent families. Results: Bivariate probabilities of child food insecurity in cohabiting or repartnered families were generally higher than in married biological parent families and often statistically indistinguishable from single mother families. However, in multivariate models, most differences among family types were attenuated and no longer statistically significant. Conclusion: Children whose biological parents are cohabiting or whose biological mothers have repartnered have comparable risk for food insecurity to those in single mother households.
INTRODUCTION
In 2012, 10 percent of U.S. households had food insecure children, meaning that access to adequate food for these children was limited by their household's lack of money and other resources. 1 Food insecurity poses a serious risk to the health and well-being of children; it has been linked to behavioral problems, developmental risk, poor health in infants and toddlers, 2, 3 and negative academic, social, and psychological outcomes in older children and adolescents. 4, 5 Traditionally, households headed by single mothers have had the highest rates of child food insecurity while married-couple households have had the lowest rates: 18.7 vs. 6.3 percent according to the most recent data from the United States Department of Agriculture (USDA). 1 However, federal reports do not provide data on child food insecurity in households characterized by other family structures, which are of increasing prevalence and interest. The most common of these family structures is cohabitation. Today, a fifth of all children in the US are born to cohabiting, but not married, parents. [6] [7] [8] There is also little information on child food insecurity in repartnered families where only one of the two adults heading the household is a biological parent of the child(ren) in the household. Although there are few consistent estimates of the prevalence of these types of families in the U.S., Census Bureau data suggest that between 10-20% of children currently live in repartnered families, and more than one-third of children will experience this type of living arrangement. 9, 10 National reports do not provide estimates of child food insecurity for this group; rather, families in which one biological parent has remarried are currently grouped together with families in which the biological parents of the child are married to each other. 1 There is good reason to believe that the prevalence of child food security in cohabiting or repartnered families may be very different compared to married biological parent families. Most studies find that cohabiting unions are less stable and that these families have fewer resources than married parent families, [11] [12] [13] although findings on child well-being in cohabitating households are mixed. New partners may contribute resources, thereby improving food security, 14 but prior research suggests that step-parents may underinvest in non-biological children, because they may be providing resources to their prior biological children in other households or because they are less committed to non-biological children. 15, 16 Additionally, the instability that often accompanies repartnering may be harmful for child well-being. 17, 18 Economic models for the dynamics of food insufficiency 19, 20 suggest that decisions about food consumption are driven in part by families' past and future resources and ability to smooth consumption over time, implying that stability and consistency may be as important for children's food security as absolute level of resources. Thus, while single mother households may have the fewest resources, they may not necessarily have a higher risk of food insecurity than these other non-traditional family types (cohabiting parents and repartnered parents), because of the potential instability of these family structures. While a handful of previous studies have examined food insecurity across different family structures, these studies are dated, rely on limited measures to assess food insecurity, or do not distinguish between household and child food insecurity. 21, 22 One recent study of family change using a comprehensive measure of food insecurity, found that transition into a maternal union was associated with lower household food insecurity, but this study did not investigate child food insecurity, nor did it report on rates of food insecurity by different family structures. 23 This study examined rates of child food insecurity in different family structures using data from four, nationally representative and complementary datasets, each of which contains the full module of questions used to identify child food insecurity in USDA reports. We investigated two complementary research questions: How do rates of child food insecurity for children in cohabiting and repartnered homes compare to those for children living with married biological parents or single mothers?; and, do any differences in the rates of food insecurity among children in different family structures persist after adjusting for socio-demographic factors typically associated with both family structure and food insecurity? We emphasize the importance of both questions. While findings from our unadjusted models provide comprehensive and contemporary evidence about child food insecurity across various family structures, results from our adjusted (multivariate) models are ultimately those most relevant to efforts to reduce food insecurity, as they inform policies and programs that might target children living in various family types.
METHODS

Datasets
Each of the four datasets contains detailed information on family structure as well as the USDA's Child Food Security Scale (CFSS), the scale used to measure national levels of food security in official USDA reports. These datasets (along with the age of children in our analytic 
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We examined multiple datasets for two main reasons. First, given the lack of recent data on family structure and child food insecurity, the use of multiple, recent datasets offered the opportunity to provide comprehensive evidence regarding an important child health problem.
Second, although there are many similarities among our sources of data, each is also unique in some regards, affording us a more nuanced understanding of the relationship between family structure and food insecurity derived from the strengths of each dataset. By adopting this approach, our expectation was that consistent results across datasets would offer more compelling evidence, while divergent findings would prompt reflection on the causes and consequences of those differences and stimulate future research.
Study Samples
For each dataset, we focused on households in which the respondent was the biological mother of at least one child in the household and excluded all other households. To ensure consistency across datasets, we analyzed data regarding one child in a given household, selecting a random child from households with twins in the ECLS-K and the ECLS-B and from households with more than one focal child in the PSID-CDS. In the FFCWS, data are collected only on a single focal child. We separated households into four groups based on parental reports of family structure: married biological parent households; cohabiting biological parent households; single mother households; and, repartnered households (where the biological mother is cohabiting with or married to a partner who is not the biological father of the child(ren)).
The Children's Food Security Scale
All four datasets use mothers' responses to the USDA's Food Security Module (FSM) to measure household food insecurity. Given our focus on child food insecurity, we utilized the eight child-referenced questions of the FSM, which comprise the CFSS. 28 The CFSS was included in the 9-month, 2-year, 4-year, and 5-year waves of the ECLS-B; the 3-year and 5-year waves of the FFCWS; the Kindergarten, 3 rd grade, 5 th grade, and 8 th grade waves of the ECLS-K; and the CDS I and CDS II waves of the PSID. We examine these waves of data for our analyses.
It is important to note that the questions in the CFSS ask about all children in the household and as such, identify whether any child in the household was food insecure but not the food security status of individual children. As per USDA guidelines for assessing food security for households with children, 29 households with CFSS raw scores (number of affirmative responses) of 0-1 were classified as having children that were food secure, and households with raw scores of 2 or higher were classified as having children that were food insecure. Although this approach follows guidance provided by the USDA, it is a conservative assessment of the inability to meet food needs as even one affirmative response to the CFSS could be cause for concern.
Control Variables
In analyses described below, we controlled for a common set of factors in each dataset.
We selected variables that have been established in previous literature as being related to both family structure and child food insecurity, and which might explain any differences in child food insecurity among family structures. These included: mother's race or ethnicity (non-Hispanic white, non-Hispanic black, Hispanic of any race, non-Hispanic other); mother's education (less than high school, high school degree, more than high school); mother's age in years (less than 24, 24-29, 30-35, older than 35); household income (in 2011 thousands of dollars); the number of children and adults in the household; and the focal child's age in years. Descriptive information on each of these variables is provided in Table 1 .
Analysis
For each dataset, we created pooled cross-sections of family-wave observations by combining data for cases with complete information from all available waves. To assess the relationship between family structure and child food insecurity, we first specified both unadjusted and adjusted logistic regression models, clustering standard errors at the individual level to account for the non-independence of repeated observations. Thus, our primary analytic approach was to take advantage of the large sample sizes of our datasets to estimate the crosssectional relationship between family structure and child food insecurity
To improve interpretability and to produce what we consider to be more realistic estimates, we used the results of the logistic regression analyses to generate predicted probabilities of child food insecurity holding all controls in the adjusted models at their mean values in each dataset. We compared these probabilities among family structure types, employing a Bonferroni adjustment for multiple comparisons. Because our predicted probability results adjust for multiple comparisons and compare food insecurity across different family structures that are average in all other regards, these are our preferred results.
Our unadjusted results indicate whether rates of child food insecurity differ by family structure, an important question given the dearth of recent research and the policy-relevant potential for targeted food assistance programs to alleviate food insecurity. Our adjusted models provide additional insight, helping to clarify whether differences are due to income, family size, or other family characteristics (which are typically understood to influence food insecurity and are related to family structure), or whether family structure is relevant above and beyond the influence of these controls. All analyses were completed using STATA 12 software. Table 2 presents results from both the unadjusted and adjusted cross-sectional logistic regression models of child food insecurity on family type. Overall, in our bivariate models, the odds of child food insecurity were higher in other family types compared to married biological parent families. Except in the PSID-CDS, our unadjusted results indicated that the odds of child food insecurity were higher for children in cohabiting, single, and repartnered families compared to those living with married biological parents. In the PSID-CDS, odds of food insecurity were significantly higher for children in single and repartnered families, but not in cohabiting families.
RESULTS
In our adjusted models, there were fewer statistically significant differences between odds of food insecurity for children in married biological parent households and other family structures, and the magnitudes of the statistically significant coefficients were smaller than in the unadjusted results. Compared with children in biological parent families, children in single and repartnered households had significantly higher odds of food insecurity in the ECLS-B and PSID; children in cohabiting and single mother families had higher odds of food insecurity in the ECLS-K, and children in single mother families had higher odds of food insecurity in the FFCWS. Table 1 . Two sets of results from these unadjusted models are noteworthy.
First, in three of the datasets (ECLS-B, FFCWS, and ECLS-K), the predicted unadjusted probabilities for children living with married biological parents were significantly lower than for all other family types. Second, in all four datasets, the probability of child food insecurity in single mother families was statistically indistinguishable from those for children in cohabiting and/or repartnered families. For example, in the ECLS-B, the probability of food insecurity for children in cohabiting and repartnered homes was twice as high as for children from married biological families, but there was no statistical difference in probabilities between repartnered and single mother households. Similarly, in the FFCWS, the probability of food insecurity was highest for children in single mother households, but was not statistically different from those for children in cohabiting or repartnered households.
The lighter colored bars in Figure 1 present predicted probabilities from the adjusted models. The inclusion of controls and the Bonferroni adjustment for multiple comparisons resulted in a pattern of predicted child food insecurity that was markedly different from the adjusted logistic regression results in Table 1 . These results indicate that after controlling for other correlates of food insecurity and family structure (mother's race and ethnicity, mother's education, mother's age household income, the number of children and adults in the family, and child's age), the predicted probability of child food insecurity in an average household was nearly identical among the different family types. Only in the ECLS-K and PSID datasets were any family type comparisons still statistically significant in the adjusted models. In the ECLS-K, the probability of child food insecurity was statistically significantly lower in married biological parent households and repartnered households than in single mother households although these differences were small in magnitude (0.007 and 0.006, respectively). In the PSID, only the difference between cohabiting and single mother families remained statistically significant.
DISCUSSION
Using data from four nationally representative U.S. datasets, this study found that rates of child food insecurity in families where biological parents are cohabiting but are not married and in families where biological mothers are repartnered (cohabiting with or married to new partners who are not the biological father of the focal child) were high and often statistically indistinguishable from those in single mother families, the group typically identified as being at highest risk of child food insecurity in federal reports. 1, 29, 30 However, family structure was not related to child food insecurity above and beyond the influence of other factors such as household income, family size, and maternal race, ethnicity, education, and age. Our adjusted results demonstrate that there were few significant differences in predicted probabilities of food insecurity among children in various family structures that were average in other regards.
Although our descriptive data indicate differences among our four samples, our bivariate and multivariate results were largely consistent across data sources.
Few prior studies have examined associations between family structure and food insecurity. These generally found that single mother households had the highest levels of food insecurity, married-couple households had the lowest, with cohabiting households in between 11, 21, 22, 31, 32 . The studies which also examined biological relationships between parents and children in two-parent (cohabiting or married) households also found that these households had lower food insecurity than households with one biological and one non-biological parent; that is, regardless of biology, married households had lower food insecurity. 11, 21, 31, 32 Our unadjusted results, which point to levels of child food insecurity in cohabiting biological and repartnered mother households that were often indistinguishable from those in single mother families, are only partially consistent with this prior work, though our finding that rates were lowest in married biological parent homes supports the conclusions of previous research. Our adjusted results, indicating substantially attenuated differences between family types after controlling for sociodemographic characteristics are consistent with at least one previous study.
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Prior studies 12, 22, 23, 32, 33 have a number of limitations which this study addresses. First and foremost, none of these previous studies distinguished between household level food insecurity and food insecurity among children. Second, none of these studies used the full USDA food security module 28 , which is used to generate the official nationally representative estimates of child food insecurity. Previous studies relied instead on small set of questions such as the three questions available in the National Survey of American Families, 11, 21, 22, 31, 32 or the single question available in the Survey of Income and Program Participation 22 . Thus, our study contributes to this literature by focusing specifically on child food insecurity -a more severe and potentially harmful indicator of material hardship -and by using the full CFSS module, which is a more valid and reliable measure of food insecurity and is comparable to national data.
In addition, our study is the first, to our knowledge, to compare rates of child food insecurity among single mother families and cohabiting and repartnered families after adjustment for other factors; previous multivariate analyses did not examine single mothers 11 or examined food insecurity as part of a group of material hardships. 21 Explicit comparisons among cohabiting, repartnered, and single mother families is an important contribution given the increasing prevalence of complex and non-traditional family forms [6] [7] [8] [9] [10] and given the long-held assumption that children in single mother families are at highest risk for food insecurity. After controlling for maternal race and ethnicity, maternal education, maternal age, household income, child's age, and the number of adults and children in the household, most of the differences in child food insecurity among the different family structures were no longer statistically significant. This is important as previous research consistently points to less material hardship in married two-parent families compared to cohabiting or single parent families 21, 22 . Future research should seek to confirm the findings presented here using other data sources and the CFSS to investigate whether family structure contributes to child food insecurity and other measures of hardship above and beyond related factors.
Our study had some limitations. Despite its many benefits, the CFSS (like many other scales) measures food security for all children in the household. Thus, we were unable to explore differences in the relationship between family structure and food insecurity by the age of focal children in our datasets, a topic of potential concern to policy makers. Future research focusing on single-child households or using alternative measures of food insecurity might better explore this issue. Further, despite our use of data from relatively large national surveys, at times small subgroup sizes precluded us from performing finer grained analyses. In particular, the ability to separate repartnered families into those who are cohabiting and those who are married would have been desirable. That said, our adjusted models suggest that family structure may be related to child food insecurity through other downstream factors such as household income, parental education, or family size. In seeking to remediate food insecurity, policy makers might focus on children in non-traditional family types given their high levels of risk. However, efforts to eliminate child food insecurity might be better directed to more proximal determinants. Lower case letters refer to comparisons for unadjusted probabilities. Upper case letters refer to comparisons for adjusted probabilities. Adjusted models control for mother's race/ethnicity, mother's education, mother's age, household income, the number of children and adults in the household, and child age.
